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THE WEATHER AND CIRCULATION OF SEPTEMBER 1954'

JAY S. WINSTON

Extended Forecast Section, U. S. Weather Bureau, Washington, D. C.

PERSISTENCE OF SUMMER CIRCULATION
THROUGH SEPTEMBER 1954

A conspicuous feature of the mid-tropospheric circula-
tion for the month of September 1954 was its similarity
over the Western Hemisphere to the mean circulation for
the summer season of 1954. The persistence of many
features of the circulation and weather during the indi-
vidual months of this summer has previously been noted
[1, 2]. Comparison of figures 1 and 2 shows that this
summertime persistence carried on into September to a
remarkable degree. Over the region from the central
Pacific eastward to western Europe the troughs and ridges
during September (fig. 1) were located in very nearly the
same longitudinal positions as they were during the sum-
mer (fig. 2). Likewise the fields of 700-mb. height anom-
aly for summer and September were rather highly corre-
lated over this area. In fact, over a limited region cover-
ing the United States and the adjacent western Atlantic,?
the correlation coefficient between the fields of 700-mb.
height anomaly for summer and September 1954 was +.52.
There are no comparable coefficients available for other
years, but the average one-month lag correlation for
August-September for the same area during & period of
18 years was about .30 [3]. For strict comparison the
correlation coefficient for August-September 1954 was also
computed and its value was +4.62. Thus, it is safe to
conclude that September’s circulation exhibited more per-
sistence from previous months than is usually found at
this time of year. Furthermore, visual inspection of all
mean 700-mb. charts for summer and September revealed
that no other year in the entire peried of record (back to
1933) exhibited anywhere near the degree of persistence
observed this year over the Western Hemisphere. The
unusually stable nature of this circulation pattern in
roughly one-half of the Northern Hemisphere, while the
circulation over the other half underwent relatively well-
marked changes, suggests that thermodynamic factors
(i. e., the effects of differential heating over continents and
oceans) may play a major role in such cases of persistence.

1 8ee Charts 1-X V following p. 279 for analyzed climatological data for the month,
1 Latitudes 30° to 50° N., longitudes 50° to 125° W',

CIRCULATION FEATURES OF SEPTEMBER 1954 IN
RELATION TO WEATHER OVER THE UNITED STATES

The circulation feature most directly associated with
United States weather during September 1954 was the
zonally-oriented continental ridge whick covered the
southern two-thirds of the United States (fig. 1). Under
this broad mean ridge, in which height anomalies were all
positive, above-normal surface temperatures prevailed
(Chart I-B). Note that a pronounced belt of tempera-
tures in excess of 4° F. above normal roughly paralleled
the axis of maximum positive height anomaly at 700 mb.
(fig. 1). In this zone during the first week of the month
some unusually high daily temperature readings for Sep-
tember were registered. For instance, it was 103° F. at
Kansas City, Mo. on the 2d; 105° F. at Fort Smith, Ark.
on the 3d; 104° F. at St. Louis, Mo. on the 4th; 105° F.
at Nashville, Tenn. on the 5th; 105° F. at Shelbyville, Ky.
on the 6th, and 103° F. at Richmond, Va. on the 7th.

As is usually the case in the warmer season over the
United States, hot weather was accompanied by little rain-
fall over much of the area dominated by the continental
anticyclone aloft (Chart III). Note that the southern
half of the country under this ridge was free of cyclones
(Chart X) and had comparatively few fronts (fig. 3). As
a result, rather severe drought conditions persisted through
September over much of Texas, Oklahoma, the Carolinas,
Georgia, and Alabama. These States were comparatively
dry throughout the entire summer (cf, fig. 1B of [2]) and
have been generally deficient in precipitation for the past
few years. L

Significant breaks in the drought situation occurred
this month in large portions of Louisiana, Mississippi,
Tennessee, and Kentucky (Chart III). Heavier-than-
normal rainfall in the first two of these States was related
to the development of a mean easterly wave at 700 mb.
in the northern Gulf of Mexico where easterly flow was
stronger than normal (fig. 1). As is typical of easterly
waves on daily or shorter-period charts, precipitation
occurred on the east side of the trough line. Heavier-
than-normal precipitation over Kentucky and Tennessee
showed little relation to the mean circulation. Most of
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FIGURE x.—Meah 700-mb. éontours and height departures from pormal (both in tens of feet) for August 31-September 29, 1954, Wave pattern over Western Hemisphere was very
similar to prevailing pattern of summer of 1954 (fig. 2). For United States area major circulation feature was extensive anticyclonic circulation in southern portion.

this substantial precipitation occurred within a few days
around the 20th when the passage of a well-defined daily
trough and accompanying cold front and squall lines
brought heavy showers to the area.

In Arizona, Utah, eastern Nevada, and northwestern
Colorado precipitation was also in excess of normal (Chart
IIT). This was associated with moisture transported
from the Gulf of Mexico around the southwestern and
western peripheries of the mean continental ridge (fig. 1).
Inspection of daily and 5-day mean 700-mb. charts in-
dicates that much of this precipitation occurred when a
trough or Low center moved into the area from the

prevailing trough off the west coast, thereby providing a
mechanism for widespread shower activity. These troughs
also brought several thrusts of cool Pacific air into the Far
West so taat surface temperatures over that area were
generally somewhat below normal (Chart I-B).

The mean trough in eastern North America (fig. 1)
had some important direct influence on the weather over
the Northeast and along much of the immediate Atlantic
‘coastal strip during September. Since the trough was
deeper than normal mainly in its middle-latitude section,
surface temperatures in the East were cooler than normal
only in New England, New York, and northern New
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FIGURE 2.—Mean 700-mb. contours and height departures from normal (both in tens of feet) for summer 1954. Month-to-month persistence of many circulation features during the
season makes this chart very representative of the prevailing eirculation of the summer. Comaparison with figure 1 indieates that persistence continued through September over

the Western Hemisphere.

Jersey (Chart I-B), where heights aloft were below
normal. Farther south stronger-than-normal westerly
flow and the proximity of the continental anticyclone
aloft allowed warm weather to dominate the coastal
region.

Precipitation over New England and the Atlantic
coastal strip was heavier than normal for September
largely as a result of the rainfall associated with hurricane
Edna which moved north-northeastward close to the
coast on the 10th and 11th (Chart X). The path of this
storm between the Bahamas and New England lay

within a few degrees of latitude of the position of the
monthly mean trough (fig. 1). This storm’s pronounced
meridional motion was associated with a marked increase
in amplitude of the long-wave trough along the east
coast as the cyclone came out of the subtropics. Its
large-scale evolution in this sense was somewhat akin to
that of the hurricane of September 1938 [4] and of hurri-
cane Carol which battered the New England coast on the
last day of August 1954 [2]. Details of the case history
of Edna are given in an article in this issue by Malkin and
Holzworth {5].
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A combination of heavier-than-normal precipitation
and mostly below normal temperatures characterized
the weather regime along the northern border sections
of the country this month (Charts I-B and III). South of
this zone very strong gradients of surface temperature and
precipitation were located, indicating the presence of a
strong mean polar front boundary stretching zonally
across the United States. This frontal concentration
over the northern United States is clearly illustrated in
figure 3. Note how closely the boundary lines betweep
positive and negative temperature and precipitation
anomalies coincided with the axis of maximum frontal
frequency across the country from Montana eastward.

East of the Rockies the axes of the monthly mean wind
maxima at both 700 mb. (fig. 4A) and 200 mb. (fig. 5)
were located directly above this maximum concentration
of fronts and the accompanying contrast zone between
temperature and precipitation. During August, however,
this coincidence of jet axes and frontal concentration was
not nearly so close. The maximum wind speed axes at
both 700 mb. and 200 mb. (cf. figs. 3A and 4 of [2]) were
located at nearly the same latitude across the United
States as in September, but the maximum frontal con-
centration and boundary zones of surface temperature
and precipitation (cf. fig. 6 and Charts I-B and III of
[2]) were roughly 5° of latitude farther south. The
southward displacement of the polar fronts last month
was attributed to the great intensity of the blocking
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conditions over northern Canada. Blocking persisted
in this area during September (fig. 1), but was considerably
weaker than in August (cf. fig. 2 of {2]). As a result
anticyclones moved in a more zonal fashion in September
(Chart IX) and Canadian Highs generally did not pene-
trate as far southward as they did in August (c¢f. Chart IX
and fig. 5B of [2]), when meridional motions of the Highs
were predominant.

The relaxation of blocking conditions over Canada was
also reflected in the more frequent number of cyclones
passing through the northern United States and southern
Canada during September (Chart X). Most of these
storms traveled on the north side of the monthly mean jet
stream (figs. 4A and 5) where wind speeds were somewhat
weaker than normal (fig. 4B).

FI1GURE 3.—Number of days in September 1954 with surface fronts of any type (within
squares with sides approximately 50C miles). I'rontal positions taken from Daily
Weather Map, 1:30 p. m. EST. Sharp contrasts in teniperature and precipitation regimes
{see Charts I-B and 1If) existed across the zonal axis of maximum frontal frequency in
northern portion of the United States. Fronts were less frequent in southern United
States which was dominated by the continental ridge aloft (fiz. 1).

FI1GURE 4.—(A) Mean 700-mb. isotachs and (B) departure from normal wind speed
(both in meters per second) for August 31-September 29, 1954. Solid arrows indicate
major axes of maximum flow. Axis of maximum tlow aeross North America extended
zonully through northern United States nearly coinciding with axis of maximum
frontal frequency shown in figure 3, Strongest How on map was located in eustern
Atlantic where mean winds of 16 m/sec were ¥ m/sec above normal.
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OUTSTANDING CIRCULATION FEATURES IN OTHER
PARTS OF THE NORTHERN HEMISPHERE

Over the British Isles and adjacent sections of Europe
700-mb. height anomalies were negative once again in
September (fig. 1) as they have been during the entire
summer (fig. 2). However, the negative anomaly center
was stronger than it had been in any of the summer
months and was almost 10° of latitude farther north than
its position in August (cf. fig. 2 of [2]). Meanwhile
heights were well above normal in the Azores High and
over the Mediterranean. Thus, westerly flow at middle
latitudes over the eastern Atlantic and western Europe
was as much as 9 m/sec stronger than normal (fig. 4B).
At 700 mb. the strongest winds in the Northern Hemi-
sphere were located near latitude 50° and longitude 20°
W. (fig. 4A). The axis of this pronounced jet stream at
both 700 mb. and 200 mb. crossed southern Britain and
the North Sea (figs. 4A and 5). As a result, the weather
in the British Isles and adjacent areas of northwestern
Europe during September was cool with frequent stormi-
ness and many frontal passages. Since the westerlies
were so strong, eastern sections of England and Scot-
land had subnormal rainfall while western sections con-
tinued to experience heavier-than-normal amounts. This
regime extended for yet another month the very long spell
of cyclonic weather over this region which had set in as
early as May.

The Japanese Islands experienced during September
1954 some of the most severe and frequent typhoon acti-
vity in recent history. The tracks of the typhoons in the
western Pacific during September are indicated in figure
6 superimposed on the mean 700-mb. flow for September
(same as fig. 1). Note that three storms (I, J, and M)

traversed the southwestern portion of the Islands (Kyushu
One of these (J) moved due

and/or southern Honshu).
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northward into Manchuria, while the other two moved
northeastward through the Sea of Japan, finally approach-
ing or crossing the northern island of Hokkaido. A fourth
storm (K) brushed by the southeastern coast of Honshu
as it moved northeastward toward middle latitudes of the
Pacific. These storms were unusual not only in their
frequency and severity, but also in that their paths were
more meridional than normal.

Probably of major importance in determining the paths
of these September typhoons was the large mean subtropi-
cal High at 700 mb. over the western Pacific. Heights in
this anticyclone and its associated ridge were consider-
ably above normal from the subtropics well northward
through the middle-latitude westerlies (fig. 1). These
positive anomalies, as well as the anticyclonic curvature
of the mean 700-mb. contours, extended westward to the
Japanese Islands. The subtropical and middle-latitude
trough to the west of this ridge was also more intense
than normal with a rather deep Low center near latitude
25° N. This trough, which was mainly a reflection of the
typhoons, was a relatively shallow system and did not
show up in the mean at 200 mb., whereas the anticyclonic
circulation dominated the subtropical western Pacific at
200 mb. even more than it did at 700 mb. (fig. 5).

The height anomalies at 700 mb. in the western Pacific
were associated with abnormally strong geostrophic flow
out of tropical regions toward Japan and middle latitudes
(fig. 4). It is of interest to note that by and large the
typhoons traveled on the west side of the axis of maximum
flow shown in figure 4A and to the east of the mean trough
with its axis of negative height anomaly (fig. 1). The
tendency for tropical cyclones to travel northward toward
middle latitudes in the wvicinity of pronounced mean
troughs in the westerlies has been observed frequently.
The tendency for tropical storm tracks to be located in
the cyclonic shear zone on the left side of the axis of the

FIGURE 5.--Mean 200-mb. contours (In hundreds of feet) and isotachs (dushed, in meters
per second) for August 31-September 29, 1954. Solid arrows indicate the axesof monthly
mean jet streams. Circulation pattern and jet axes are very similar to 700-mb. features
of figures 1 and 44, except over eastern Pacific.

F1oURE 6.—Tracks of typhoons in western Pacific during September 1954 superimposed
on mean 700-mb. contours (same as in fig. 1). Letiters at beginnings of tracks are first
letters of officially designated names of Pacific typhoons. Alphabetical order repre-
sents chronology of typhoon occurrence. Four of the five typhoons affected the Japa-
nese Islands, taking o large toll of lives and property. Unusual frequency of typhoon
tracks in far westerly position over Japan was associsted with abnormally strong
upper anticyclone in western Pacific. (See anomalies of 760-mb. height in fig. 1.}
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mean current at 700 mb. is not so well established, but it Weather Review, vol. 82, No. 8, Aug. 1954, pp. 228~
has been frequently noted in this series of articles that 236.
major extratropical storm tracks are often so located with 3. J. Namias, “The Annual Course of Month-to-Month
respect to mean westerly jet streams. Persistence in Climatic Anomalies,” Bulletin of the
American Meteorological Society, vol. 33, No. 7, Sept.
: REFERENCES 1952, pp. 279-285.
1. H. F. Hawkins, Jr., “The Weather and Circulation of 4. C. H. Pierce, “The Meteorological History of the New
July 1954—One of the Hottest Months on Record England Hurricane of Sept. 21, 1938,” Monthly
in the Central United States,” Monthly Weather Re- Weather Review, vol. 67, No. 8, Aug. 1939, pp. 237-
view, vol. 82, No. 7, July 1954, pp. 209-217. 285.
2. J.S. Winston, ‘“The Weather and Circulation of August 5. W. Malkin and G. C. Holzworth, “Hurricane Edna,
1954—Including a Discussion of Hurricane Carol in 1954, Monthly Weather Review, vol. 82, No. 9,

Relation to the Planetary Wave Pattern,” Monthly Sept. 1954, pp. 267-279.
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Chart I. A. Average Temperature (°F.) at Surface, S
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Chart III. A. Departure of Precipitation from Normal (Inches), September 1954. ‘
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Normal monthly precipitation amounts are computed for stations having at least 10 years of record.
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Chart VI.

A. Percentage of Sky Cover Between Sunrise

September 1954. M. W. R.

and Sunset, September 1954.
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Chart VII
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. A. Percentage of Possible Sunshine, September 1954.

105 00 . 85 75

T3
/
,/,

<@
G

s
,

wosensT

~ caforth Patte—

Gmats.
Unca

N

AR

< 2 )
Des e o
_ ButjpgenPeord
2 =z +
X o
- . Josesh K—?rml‘\z\n
7, Columbla &
Cotordn. Torst \ o )
= O Mansas Q~ .

St Lovis

Wighits

feamile
N

Linde Rock
5

Wichita Falle

N o
vt/ viegshort |

WL

oew Ofeans

0
71 Wortho ©

g Sprive. 0

LI\ ione

Agstin

sy prs "““!'A{\é’/m . S50
/‘:G-I-nuw
N g

Corpus Ol
<y

B. Percentage of Normal Sunshine, September 1954.

100 95 P

'S \ s
v\ PN Y 4 B
J\% ] o= N (
| \"\\ ! ot \
D \

RS e

ﬁ‘ s
D

~ o
Devits Lake  Grang Forks

Firgo

Samarch l‘i,-g Y 5
e 1 O chy
T e
J+ e,y,‘...mf f)

o s
T _J o
1 ~ GO e , X
e
e ly T - Seroge I\‘ b
o e ‘W ") Jnailg ° 2
1 &rm e l( o i
I 2 e AN AT
B2 AL t S N
= DU S ‘
i T ym
1 =
T S
e 11 3 A S
; 5 T // / ‘ m\.ka
1 DA, 74 j
SO (e 3 1
S T 1 T, U
e 7 oW © Nerdo
T t AN A ikl 1
W T Aviene Paligine = { L
T N \\ ~ =y
= Waco . o
= LIPS WS . e
120°5 = B e — M

\

+

A. Computed from total number of hours of observed sunshine in relation to total number of possible hours of
sunshine during month. B. Normals are computed for stations having at least 10 years of record.



M. W. R.

1954.

eptember

S

118

LXXXII

S|BULION

SOUL[0S1 10] BIRD ISR

UMOUS BIBD 0S0U} J0J URY) Jopim ade K0BINDIB JO sjwl] yoym Joj iep Arejuswa(ddns wodj paureiqo o8 $o3RWIlse 1oyling
D [ed rwd 1 = AorBur 1) SA3[SuB| Ul 9IBJINS [BIUOZIIOY B UO PIAIRDAL ‘DSNYIP + 30941 ‘UOIIBIPBI JB[OS A[lRp UBIW SMOUS }IeY))

“PI029d JO SIBIA G ISBI[ 1B FulARY suone)s Joj pajndwod aaw

((CEa

“JIBYD U0 UMOUS da®

L 58

.56

so1

14

09 ONY (OE 1V INYL NOILDINO¥d TYNHOINOD J4IGMY

/. REAERERE 4/.

00¢ 002 001 0

/S:: 40 37vds

0
s 0SS
iojsanye \ oy 1900
w ey
S ..zm\( Eu 4t mﬁ: *
: a0 _:z ﬁ __i._(
xma/ ) s
2 ooep
J ; Sei -
> mnn1© - _a ausoted WY g R
2;,_3%.5 o M_Ei w_:w%; wode :.m, = e 796
: aspwotd ey 5800 | 9
T | L RauwoBoR ﬂo o™ ¢) seANiIM
0 A ALAR
gt 3 i . i SHa 009" °
= i E-;wc_e:m \
X : Y xopghn : Kup BwoyE0 o
S 28 W L] [ A ojjRwy
A - \mze,_i_ :
oy
s_d
R " 5
E_S : 0 % x!oe; -_28_
QoY
%_..!_Mam ! o —
ujoou)
o Oq
o LE N
-;.,._-o/\ weg Yt

HOHON
o

s N P
/ i
- Ay i)
: oy N ! r "
o N [

=

A o
oM | wodeyg

s

o _

|
mﬁ i

08 ) 06 56 001 so1 ol

[eULION Jo eberjuedIog

"$G6T 1oqueideg ‘uotjerpey 1e[og A[re(] abeioay

;josu]  pGET Iequeideg ‘esnjiq + oI ‘uoneipey Ie[og JO sen[RA A[re( oberaay

P A TAR




119

LXXXII

M. W. R.

September 1951,

"PepN[AUL 818 9I0W 10 SINOY §g 10F PAYIIUSPL 9 P[NOD YOIYM S193Udd 9SOy} A[uQ) uonisod Mau Je UOIJBUWLIOFa S9}BIIPUL
MOBIY UL DUI[ PAYSB(]  ‘umoys polrad 103 103usd Areuorjels jo uonisod 93edorpul searnbg  suonisod ALmoy-9 SUIUSAILIUL 93BIIPUI S1O(]
RqI[IW 1894BaU 0} danssaad ‘Mo[aq 2andy ‘9IEp Sa3RIIPUL [ dA0qE 2anSL] L 'S "W ‘W "B (gL 3B 193usd jo uonisod S9IBIIPUI B[

<74 08 G8

S6 001 S0T 011 5]

i © o8 -

. \ N\ \ \ \
] } N
/ 08 TN =%

\ \

S o09 1¥ 13717VvHVd QHVAONYLS S : \\ = S30NLILYT SNOIYVYA LV S3ITW 40 3Tv0S
. NOILO3rO¥d OIHdVY¥903YILS HVTOd | o /= 00T 0067 008 100/ 009 1005 100y F00E 00¢
o | ] S Ay SN N N N W W Vool

001

0 0§

/,
X \ A\ \ \ 1 |
O N —

e

/ N R L] ||
AN v v v e i

2.

S ——
o0 Nt

,

001

Se Q€ . OF 09 08 001 0cl oyl 0OS1 091 S91 0Lt SL1

YS6T Hmnﬁ,ﬁamm '[2A9] ©AG IR SOUO[DADHUY JO SISjUSY) JO SYORI], Y] }PY



M. W. R.

54.

September 19

LXXXI11—120

‘s[oquids jo uopeuedxd 10y X }BYD 098 I, 'S "I "W "B (g:L I8 193Usd Jo uonisod Sa1BIIpUI 9[0II])

06 G6 001 501 SIT

. 09 1V 1377vY¥Vd QYVANVLIS v e . S30NLILVT SNOWVA LV S3TW 40 31vDS
_ NOILO3MO¥d OIHAVY903¥ILS H¥YIOd .~ 0001 006 008 0OZ 009 00S 0OF OOE 00Z 00T O 0S 001
: o 02 4@/\17414 BN T T 202

\ O r‘ @ A ...,.v

Wi
Al o

e

AN 001 ) S/
N X /Mm 06 ‘10:\ ‘r
/ soky\ M /

foid /] OF ] #

, 29 LT

: CC ’. a@R [/

0¢ G2 3 oy 09

o

|
L

08 001 0Oc¢t ovl  0GT 091 BT 0/1 GL1

‘$G61 1oqueldeg ‘[eae] mmm, e seUOOAD) JO s19jua)) jo syoe1], ‘Y HeyD




121

LXXXII

M. W. R.

September 1954.

“OFBT 03 Jotad a5e10A00 BIEp 9301dwW0d JS0uI JO SI8aK (7 oY) 10§ (EET-6681) SARIN J9YIEd A\ [BO1I03SIH Y} Woay sSUIPEdL Uo Paseq PLis puoweIp B ul SuoI30as
19Ul L] 10§ pu®B pIoddl Jo SIeak (T 18I 38 SulABY SUONE}S J0F PIINdUIOD OJB S[BUWLIOU 9NSSAI - ‘YIuOwW dYyy Surnp wed sem 1o syutod ssedwod 9T wWoly Malq
puis awny jo afejussaad Mmoys sesoapuiyy  sSurpesd L S ' swi-d ggiL puB "W B (gL 9y} JO SoSeIoAT DY} W0l PaUILIqO due SaUnssald [2A9] BS a3eI0AY

G6

08

ekeanory o 00T SOt 14 vz-sN

{51
-%;mo S8 06
e \ ;ﬂc
[ . \
\ 0T pueM
sy S

01l

mg
Euoid|A PEP! Gz SYBRMNIONIL [ANNCH ¢F .

ﬂv o
gty i e} s

,.
L1 A Jwoueiro
|
=

e
\'o 7
i - L _.9,
— M~ Ay eBpoq T - —esowmyy N\
(e} o ﬂ.
|

ojgang O
o

X OW\ 7 s, - \ Puy,
N % ) QH o 20
A0 o) e : V o % . ‘,&.
M A0 3 X : ouny U T
wo! 2 -7/.‘ * Ao /7 Kl «\ .
S N AR TR 4 18 2 G : X
SN © 2 N o : % . >
R\ P o oreonaes " A :
’ \ % o) ! PN Dbz o P 7
N ‘\‘u (o000 g AN i :
<

,.
(g w0 \
; :
o (N, [ H
.

s ow T

y
~

£ = rVn. T \,r\k\ e ;000
0,09 LV 1377vdvd QYVANVLS
© ./ [NOILO3rOo¥d OlHdVY90343LS ¥VI0d

fug 202V m
A

feg 9n|osoY

I — . oz _orl_osl ool
‘HGET Ioquojdeg ‘[eWION WOoIf (‘quI) 2Insse1g sabeioay ; ;
jo ainjreda(] :39su] ‘HGET I9qurejdeq ‘SSSOIPUIN SORING PUR (‘qUI) SINSsald [9AST ©8F eberoay IX HeYD




M. W. R.

September 1954.

T LXXXII—122

‘2[0S 310jNBAE oY} U0 paads puim 93EBIIPUT SQIBG PUIM "I, " D) 00g0 38 USYEB} SUIMBI UO PISB(Q 318 PAl Ul UMOYS 9SO}
LI D 0017 1B SUOIBAISS|O U0o[[Bq j0[id U0 Paseq oJB YOB[Q Ul UMOYS SPUIA  “T "IN "D 0080 78 SUOIJBAJISSQO SPUOSOIPEI U0 PIsSB( SWIIYIOSI PUE SAU[ IN0JUO)

eioe) o 00T S0l ott Sit
} CEEu) A 119 0T3A
] oL wiog=y v zi St 0z 0t Or 05 SL 001 0SI00E
% Guwilgz=yy 9 q'L o] Sl 0Z G2 SLEOSSLOS!

o -%1
e

. : ! e e
- e R O 24 g\somn | | | |
w:waz 4 . i (wdb0G=4 V) 8005 J404n08g S 1 i

P N
; S R /
e - 9
, } lJ/ T // S / /
L oy , / B\
b Y
: ,, & ! om// S
P N
3 ~
a3 o 3..5 B g S //
/ : ¥ b ( e "Itpany oq/A .
\ o o g Nz
(a0 E
SN =‘ s M fuom oy sy
0 o

saew dyweukposd 8670 = wd d 1

sioym wd'S w Easa nouod - y

\ qune® \2 S
A5 lu‘hé_
AR S
; , .
Nl Foonfor TTF:
el | Ve | wudyrind
R |\ 14 5

o)
X ;:;?,%N‘(__ —— WY () &

ST \\\\ o #

S30V4dNS 3H¥NSS3I¥d LNVISNCO
...h.). 37v0S ANIM  OIHJOHLS039
e a - $,5300111v7 5nonfgg tv SITUN 40 IvDS
s /N FLN oor 005808 0oL 009 00w 00F 00z 001 0
vl i ) \.\*.%\4/\‘ R e
S obps = A \ M
fq o ‘fw:nmwxuaz p :-n\ Me ouf G;Wj 7N . < ., \

Nl Ve SVES

i

flg vesue:

D —

Y
s

N

DTN

— =8l . rlryrvd‘l| 5 6
209 1V\ 1377vyvd Q¥¥ONVLS
“NOILO3rONd DIHAVY903NILS ¥V I0d

L7 06

(0} 4

o .
G
- N
i
/,
2\
-7\
/,
X
N
\~ \
> / \
: 5
&
\ e
X
\\ y
D \
z0
- A
LIS
4 v
<
\ S
T
081

"$GET Ioquieideg ‘(1S w) SI9O OQGT ¥° SPUIM juejmsay pue “qu OG8 e ‘D, utl ainjeraduws ], abeisAy ‘soejng
amssald ‘qW-0GQ 9Y} JO (S19jowr oTwRUAp 86’0 = ‘W'd"H T) s1ejoly [PHHudj0odosy) ut by otweui( 8berday X HRYD



LXXX11—123

M.WER.

September 1954.

"9[BDS J10JNRIG OY} UO poads puim 9JedIPUL SqIBY PUIM "I, "I "D 00€0 38 USB} SUIMBL UO PISEq 948 Pal Ul UMOYS 350}
“L IO 0013 3¥ SUOIBAIDSqO U0O[[Bq J0[id UO PASBY 218 YOB[Q Ul UMOYS SPUIA "I ‘I '5) 0080 38 SUOI}BAJSS(O SPUOSOIPBI U0 PAseq SULIdY)OS! PUB S3UI[ IN0JUO))
1

08 / S8 06 S6 wekegnoe) o 001 GOt (0108 §1t .
> (4eu)A 1190134

Ov 05 SL 00} 0SI 00E
02 G2 G'LEOSGL0S)

prraan
Vo | l !

v

Weny

: % iy
;

3 oy ueg OlH 120

oup

& s
\ sy O
\ qudp 103

e no
AL

] > -
yooy s~ _ ofueuy
e 1 o vl .ub/uf o !

3anLiLva

aN0J0d = §

mops 0 ° CLar o

™Y SIOV4NMS JHNSSIHd  LNVLSNOD
30S ONIM  OIHION1S039

S30NLILVT SNONVA LV S3TIN 40 3ITvIS

1 T " o ™)
) g wesory o POTRSR 3%3# . ¢ Q0eT 006 008 00L 009 0QS 00v OO 00Z 001 O 0§ 00T
= e e \ <02 . e @,&jﬁfa T ] 0
> A\ \ | o
\ \ \ | |
s \ / \/‘ (S 1 008
NN \ \ | | |
b i | |
N\ el e b ;Lﬁ;ﬂaom
SN ——1-1- 509
A

oel”
 /NOWLO3NOMd DIHJY¥903¥ILS MvI0d

\

0

<

\lﬂk&c
w17 2
LLL TP

2
00555

AN o

G2

09 08 00T 02T ovl 0ST 091

"PG6T equeldeg ‘('['s'wr) s18}9] 000E I° SPUIp juejnsey pue "qui QQZ e D, ut einjeradwa], abersay ‘aoeIng
8Imssa1g  "qui-QQ/ °Yl Jo (s1919w otweudp g0 = “w'd'H T) s19}o [erjualodody) ur JybIe}] dTweuL(J eberoAay CIIIX HRYD



M. W.R.

September 1954.

LXXXIT—124

“3[0S 10JNBIE 2Y} U0 paads PULM dJBOIPUL SAIBY PUIM T, "N "D 00£0 Y8 SUIMBL UO PISB] dIE Pad Ul UMOYS 250U}
CLCICD 0017 78 SUOTIBAISqO Uoo[[eq Jo[id U0 paseq 2d8 IR[q Ul UMCYS SPULA "I, "I "D 00£0 38 SUOIFEAISSGO SPUOSOIPEL U0 PISBY SULIBYFOSE pur soul] AN0JUO))

S0t 011 (418

ekeqnae) o 00 [

(ORI S e
o) wifog=4 v 2l Sl (4 0E OF 0§ S 00l 0Sl 00€

/i ol S
e e S

|
- e
b ] o g\
=Y VIN 8/025 14041088

ianLiLva

sajaw siweukposs 860 =

aioym cwdB u jeasau anouod = y 0L S

OV4HNS 3IYNSSI¥d LINVLISNOD
vOS GANIM  OIHdO¥1S039

i
|

] e\ [—

PN - Qi) 89900 T >

- O

ol $30NLILV]_SOOH vV SPUN 40 3OS

i ﬁmfz 6—00300L 009 00 Q0¥ O0E 00Z 001 O 0§ 00I
R 2 NS e S W \ S U SR R ) 4
oNelg YHON o \ \ \ \ \ \ \ \ -

ot \ \ |

VOO N

| | <
e S W ﬁ 1 00E
N //4 VN
TR L A L L S0F
N\ N i
L 05N S e 05
S —————
0L N sV e L o6

S
1vYVd QYVANVYLS
dVY90343LS dVI0d

N
* NOILO3RQHd

"$GET 1oqueideg ‘('1's wr) SI9I 000G 1B SPUIM Jueinsay pue "quw O0G I° ‘Do Ul ainjeradwa], 9brIdAYy ‘©0v}ING
einsse1d "‘qu-00G oY} JO (s18jowr oTweudp 86’0 = ‘w'd'H T) S9N [erjusjodosx) ut jybroy Stweui(q abevay AIX HRYD



125

LXXXII

M. W. R.

September 1954.

"9[BOS 110JNBIY 9Y} U0 Padds pulsm 9JBIIPUL SIBQ PUIA "I "IN "D 00£0 1B SUIMEBI UO PISBQ 2.8 P UL UMOYS 9SOy}
CLUW D 0018 38 SUOBAI9Sqo uoo[eq 30[id uo paseq ode YIB[q Ul UMOYS SPUIM "I, "I "D 000 I® SUOIIBAIIS(O SPUOSOIPEL UO PISB( SWIDYIOSI PUR SUI[ JN0JU0))

SRaro 001 501 ot It

(LR ST S B 1 e
ot wilog=y v 2| Sl oz o€ ov 05 &L 000G 00E
Guddgz=yy 9 . SiL ol Gl 02 SZ GLEOSGLOSL

. ) 2P ~ 7 5 e dei e
! : e S e ¢ M9 N X glelond 1]
ity . (wd606=¢) 8095 1047088 /, \
. / // L
- \ ,/
. ,/ ,,,
\

LU
T /./ S /\ )

102
14

I
I
i

ianLiLyn

uo \
N » S -
et I (. S
Ll I a0, “ \
-apdoR h o

Ty woneel | Sy ~

¥ 08 N\
Jsajaw olweukposd 860 = wed § | mmom N

wum o wd U ey anojuod = g

021 9556 :
LT S30V4HNS 3IVRSS3IHd LNVLSNOD

37v0S  ANIM_ OIHdOY1S039
S30NLILv7 SNOVA LV S3TW NI VIS
0001 006 QUs~QQ/ 009 005 00y OOE 00§ 001 O 0S 001

- ‘(\‘.T.\_..ﬁ_a;%a

£ N T T —1 002
NN HHoN o, 2 .cON \ N A\ \ / N \ | ,ﬂ d N
s AL o oty o \ | ||
e = o 8 o\ A L VAL ]
3 L o N N 3 S y i ‘7 1 o0E
e 5 N VAN
\ \ \ \ \ \ / ,,, N [ 4,\;, of
.
i L\/T\r\ﬁ‘ 109

9!
H
8
|
F
n
o)
&

09 1V 13770WVd QNVANVLS °
“NOIND3rodd OIHdXYO03¥3LS YV I0d

G2

08 001 0¢l ol 0§l 091 G91 L1

‘PG T oquaidag ‘(s wr) s8I 000'0T ¥° SPUIM juejnsey pue "qu OQF I® ‘D, ul ainjeredwa], 8beisAy ‘eoeung
aInssaIg ‘qui-Q0¢ @Y} Jo (s19}owl oIwRrUApP g0 = ‘Ww'd D T) sisjejy [erusjodosr) ul Jybrel] oTweuL(J 8beIoAy ‘AYX HRYD




